CLAIMS 



The invention claimed is: 



1. A light emitting assembly comprising: 
a solid state first li jht source; and 
a second light source, 

wherein said first akd second light sources oriented such that when said first and 
second light sources emit li rtit, light projected from said first and second light sources 
overlaps and is capable of ft fffiing effective white light, wherein neither of said first and 
second light sources promts ^ight having a red hue, and wherein the light projected from said 
first light source exhibits col :>r coordinates different from the light projected from said second 
light source. 




The light emitting assembly according to claiip/i, where said first light source emits 
blue light. 



3. The light emitting assembly^ccording to claim 1, where said first light source emits 
visible light. 

4. The light emitting assembly according to claim 1, where said second light source is a 
photoluminescent source. 
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5. The light emitting assembly according to claim 4, where said photoluminescent source 
is disposed to receive light from said first light source. 

6. The light emitting assembly according to claim 1 and further including a leadframe and 
an encapsulant, where said first light source is a semiconductor optical radiation emitter and is 
mounted on said leadfrajme and encapsulated by said encapsulant. 

7. The light emitting assembly according to claim 6 wherein said leadframe includes a 
heat extraction member and a plurality of electrical leads, said heat extraction member 
providing a thermal path irom said semiconductor optical radiation emitter having a lower 
thermal resistance than a tiermal path provided by said electrical leads. 

8. The light emitting i ssembly according to claim 7, where said second light source is a 
semiconductor optical radii ition emitter and is mounted on said leadframe and encapsulated by 
said encapsulant. 

9. The light emitting assembly according to claim 7, where said second light source is a 
fluorescent dye or phosphor! 



10. A light emitting assenl 
source, said light sources or 



comprising a first solid state light source and a second light 
ted such that when said first and second light sources emit 
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light, light projected froi 
forming effective white li^ 
and wherein said se 




said first and second light sources overlaps and is capable of 
t, wherein said first light source projects light having a blue hue, 
it source projects light having a hue other than blue. 



11. The light emitting assembly of claim 10, wherein said first light source is an LED. 

12. The light emittingWembly of claim 10, wherein said second light emitting source is a 
phosphorescent or fluorescent dye or pigment. 

13. The light emitting assembly of claim 10, wherein said phosphorescent or fluorescent 
dye or pigment being disposed so as to be irradiated with light from said first light source. 

14. The light emitting assembly of claim 10 and further comprising an optical element 
spaced apart from said first light source, said phosphorescent or fluorescent dye or pigment 
being disposed on or within said optical element. 



15. The light emitting assembly Recording to claim 10 and further including a leadframe 
and an encapsulant, where said first fight-source is a semiconductor optical radiation emitter 
and is mounted on said leadfrani^ an^escicapsiilated by said encapsulant. 

16. The light emitting assembly according to claim 15 wherein said leadframe includes a 
heat extraction member and a plurality pf electrical leads, said heat extraction member 
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providing a thermal (path from said semiconductor optical radiation emitter having a lower 

i 

thermal resistance t|ian a thermal path provided by said electrical leads. 



sijuttii 



17. The light eiiiitting assembly according to claim 16, where said second light source is a 
semiconductor optipal radiation emitter and is mounted on said leadframe and encapsulated by 



said encapsulant. 




18. The lighHmjmng assembly according to claim 16, where said second light source is a 
fluorescent dye or phosphor. 



19. A light emitting assembly comprising: 

an LED emitting light having /first hue; and 

an optical element spaced apart from said LED and having a phosphorescent or 
fluorescent dye or pigment disposed on or within said optical element, said phosphorescent or 

said LED, wherein said first and second hues are binary complements of one another such that 
effective white light is projected from said^6ptical element. 



20. The white light emitting deyice of claim 19, whergin said optical element transmits a 
portion of the li^ht from said LED. 



white light emitting device of claim 19, wherein said first hue is blue. 
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22. The white light emitting device of daim 19, wherein said optical element is a lens. 



23. The white light emitting devicej^f claim 19, wherein said optical element is a diffuser. 



24. The vvhite light emi 
having a^iffusing surface. 




claim 19, wherein said optical element is a lens 



25. A white light emitting device comprising: 



and 

^ or 



a source of radiation having a dominant wavelength equal to or less than about 550 nm; 



an optical element mounted in spaced relation from said radiation source to receive the 



i n 



5 radiation emitted from siid radiation source, 



j ^ where said optic 

the radiation receive 




ment includes a fluorescent dye or phosphor that is responsive to 
said radiation source to generate and emit light, 



where the light e nitted from said device is substantially white light. 



26. The white lignk emitting device/5f claim 25, wherein said radiation source is an LED. 




27. The white light emitting device of clami-S^f wherein said LED emits blue light. 
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28. The white light ^mitting device of claim 26, wherein said optical element allows some 
of the light from said I1ED to pass through and said fluorescent dye or phosphor emits light 



having a color that is a 



binary complement of that emitted from said LED. 



29. The white light emitting device of claim 25, wherein said fluorescent dye or phosphor 
includes yttrium aluminum garnet. 



30. The white light emitting device of claim 25, wherein said fluorescent dye or phosphor 

i 

is coated on at least one surface of said optical element. 



31 . The white light emitting device of claim 2£< / wherein said fluorescent dye or phosphor 
is dispersed within said optical element. 

32. The white light emitting device of /claim 25, wherein said optical element is a lens. 

33. The white light en itting device of claim 25, wherein said optical element is a diffuser. 

34. The white light emitting device of claim 25, wherein said optical element is a lens 
having a diffusing surface. 



35. A light emitting dewce comprising: 

a leadframe including a plurality of electrical leads and a heat extraction member; 
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at least one semiconductor optical radiation emitter mounted on said leadframe and 
electrically coupled to at least two of said electrical leads; 

an encapsulate covering said semiconductor optical radiation emitter and portions of 
said electrical leads ind said heat extraction member; and 

a fluorescent flye or phosphor disposed to receive light from said from said 
semiconductor opticallradiation emitter and for generating light having a different hue than that 
projected from said semiconductor optical radiation emitter, wherein said heat extraction 

member providing a thermal path from said semiconductor optical radiation emitter having a 

t 

lower thermal resistance than a thermal path provided by said electrical leads. 



36. The light emitting, device of claim 35, wherein the light generated by said fluorescent 
dye or phosphor and the light projected ixom said at least one semiconductor optical radiation 
emitter overlaps and forms effective white light. 



37. The light emitting dfevice of claim 36, wherein said at least one semiconductor optical 
radiation emitter emits bluej light. 



38. The light emitting device of claim 35, wherein said at least one semiconductor optical 
radiation emitter includes a plurality of LED chips at least one of which emits blue light. 
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39. The light jemitting device of claim 35, wherein said at least one semiconductor optical 
radiation emitter; includes a plurality of LED chips and wherein the light projected by the LED 

\ 



chips overlaps aril forms blue light 



40. The light emitting device of claim 35, wherein said fluorescent dye or phosphor is 
disposed on said enoapsulant. 



41. The light emitting device of claim 35 and further including an optical element spaced 
apart from said encapsulant, wherein said fluorescent dye or phosphor is disposed on or within 
said optical element. 



42. The light emitting device of claim 3^; wherein said fluorescent dye or phosphor 
includes yttrium aluminum garnet. 



43. A method of generating white light comprising the steps of: 
providing at least ope LED; and . 

positioning an optical element to receive the radiation from said LED, the optical 
element having a fluoresce™ dye or phosphor that responds to the received radiation by 
emitting light, where the light emitted from the optical element is substantially white light. 




44. A light Emitting assembly comprising: 
a first ram source; and 
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a photo luminescent second light source excited by a semiconductor radiation source, 
wherein said first and second light sources oriented such that when said first and 
second light sources emit light, light projected from said first and second light sources 
overlaps and is capaple of forming effective white light, wherein the light projected from said 
first light source $£fip)its color coordinates different from the light projected from said second 
light source. 

45. The light emitting assembly of claim 44, wherein sai^^otoliimmescent second light 
source is a phosphorescent source. 

46. The light emitting assembly of claim ^4, wherein said photoluminescent second light 
source is a fluorescent source. 




47. The light emitting assembly of claim 4$, wherein said fluorescent source is a 
fluorescent crystal. 

48. The light emitting assembly of claim 47, wherein said first light source includes a LED 
chip and said fluorescent crystal is disposed a surface of said LED chip. 



49. The light emitting assembly of claim 46, wherein said fluorescent source is a 
fluorescent/aye or pigment. 
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50. The light emitting assembl^jrf-e&im 44 and further including an encapsulant disposed 
over said first Jighrsource, said^phetolliminescent second light source is dispersed within said 



^epcapsulant 





51. The 



£ ^ over sa: 



light emitting assembly of claim 44 and further including an encapsulant disposed 
light source, said photoluminescent second light source on said encapsulant. 



52. The light emitting assembly of claim 44, wjaferein said photoluminescent second light 
source is provided as a glob over said first ligm source. 

53. The light emitting assembly ofyClaim 44, wherein said first light source is 
photoluminescent. 

54. The light emitting assembly of claim 53, wherein said photoluminescent first light 
source is excited by th^^ne semiconductor radjatiSh emitter that excites said second light 
source. 



55. The light emitting assembly of claim 54^wfierein said semiconductor radiation source 
is an inorganic LED chip. 



56. / The light emitting assembly of claim 54, wherein said semiconductor radiation source 
i/an OLED. 
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57. The light emitting assembly of claim 54, wherein sajd'semiconductor radiation source 
is a LEP. 

58. The light emitting assembly of clann/53, wherein at least one of said photoluminescent 
first and second light sources is a phosphorescent source. 

/ 

59. The light emitting assembly of claim 53, wherein at least one of said photoluminescent 
first and second light sources is a fluorescent source. 

60. The light emitting assembly of claim 59, wherein said fluorescent source is a 
fluorescent crystal. ' 

y 

/ 

61. The light emitting assembly of claim 59, wherein said fluorescent source is a 

/ 

fluorescent dye or pigment. 




62. The light emitting assembly of claim 44, wherein said first light source is a solid state 
light source. 



63./ The light emitting assembly of claim 62, wherein said first light source is said 
semiconductor radiation source, which excites said photoluminescent second light source. 
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64. The light emitting assembly of claim 62, wherein said first light sourcp^ncludes an 
inorganic LED chip. 

65. The light emitting assembly of claim 62, wherein s^ first light source includes a LEP. 

66. The light emitting assembly of claim 62 y wherein said first light source includes a 
OLED. 



67. A light emitting assembly^cpmprising: 
a first light source including a LEP; and 
a second light source^ 

wherein said firs^and second light sojj*<5es oriented such that when said first and 
second light sourcesemit light, light pj»jected from said first and second light sources 
overlaps and is capable of forming'effective white light, wherein the light projected from said 




first light source exhibits color ^oordinateg^different from the light projected from said second 



light source/ 



68. /The light emitting assembly of claim 67, wherein said second light source includes a 
LER 



69. 



A ligh emitting assembly comprising: 

a ft^J^ght source including an OLED; and 

roi 



# • 



a second light source, 



n 



wherein said fir 



70. The light eni 
OLED. 




t and second light sources oriented such that when said first and 



second light sources en: it light, light projected from said first and second light sources 
overlaps and is capable of forming effective white light, wherein the light projected from said 
first light source exhibii s color coordinates different from the light projected from said second 
light source. 



assembly of claim 67, wherein said second light source includes a 



ru 

h y 
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71 . A light emitting device comprising first, second, and third light emitting sources oriented 
such that when said fiim, second, and third light sources are energized, light emitted from said 
first, second, and third light sources overlaps and is capable of forming effective white light, 
wherein the light emittefl from said first light source exhibits color coordinates different from the 
light emitted from said^&cand and third light sources, the light emitted from said second light 
source exhibits color coordinates different from the light emitted from said third light source, and 
wherein at least one of said light emitting sources is a photoluminescent source. 



72. The light emitting device of claim 71, wherein at least one of said light emitting sources 



y is an electrolumine^OTt device. 



73. The light emitting device of claim 72, wherein said electroluminescent source is an LED. 
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74. The light emitting device of claim 7 1 , wherein all of said light emitting sources 
photoluminescent sources. 



are 



75. The light emitting device of claim 74, wherein said photoluminescent sources 
fluorescent sources. 



are 



76. The light emitting device of claim 75, wherein said fluorescent sources are fluorescent 
dyes. 

77. The light emitting jievice of claim 75, wherein said fluorescent sources are fluorescent 
crystals. 



78. The light emittic£ device of claim 75, wherein said fluorescent sources are fluorescent 
pigments. 



79. The light emitting 
phosphor sources. 



evice of claim 74, wherein said photoluminescent sources are 



80. The light emitting deyfce of claim 7]^Iierein said first and second light emitting 
are photoluminescent sojtfrces. 



sources 
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81. The light emitting device of claim 80, whereiiyffid third source is an electroluminescent 
source. 

82. The light emitting device of claim 8 1 , wherein said first and second light sources are 
excited by light emitted from said/third light emitting source. 



83 . The light emitting ^device of claim 8 1, wherein said first and second light sources are 
excited by light emitted4om a semiconduct(^radiation emitting source. 



84. The light ^emitting device of cla' 

/ 

source emits ultraviolet light. 




semiconductor radiation emitting 



85. The light emitting device of claim 84, wherein said semiconductor radiation emitting 
source is a LED. 



86. The light emitting 
emitted from a semico; 



device of claim 74, wherein said light sources are excited by light 
ductor radiation emitting source. 



87. The light emimrfg device of claim 86, wherein said semiconductor radiation emitting 
source emits ultraviolet light. . 
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88. The tfgh^mitting device of claim 87, wherein said semiconductor radiation emitting 



source is a 




89. 



A light emitting device comprisi/g: 
a first electroluminescent light/Source; 
a second electroluminescent /ight source; and 
a photoluminescent light source, 

wherein said first and second electroluminescent light sources are oriented such that light 
emitted from said first and secoAd electroluminescent light sources overlaps and is capable of 
forming effective white light, therein the light emitted from said first electroluminescent light 
source exhibits color coord inates different from the light emitted from said second 
electroluminescent light source, and wherein said photoluminescent light source is oriented such 
that light projected frorrysaid photoluminescent light source overlaps with that emitted from said 
first and second electroluminescent light sondes. 



90. The light emitting device pi claim 89, wherein said first and second electroluminescent 
light sources are/oriented relative\to said photojummescent light source such that said 
photoluminescent device is excited by light emitted from at least one of said first and second 
electroluminescent light sources. 



91. The light emitting device of claim 89, wherein said photoluminescent light source is 
excite<d by light emitted from a semiconductor radiation emitting source. 



• 



92. The light emitting device of claim 89, wherein said electroluminescent lig^sources are 
semiconductor light emitting devices. 

93 . The light emitting device of claim 92, wherein said semiconductor light emitting devices 
are LED chips. 

94. The light emitting device of claim 93, vvherei^saia lzd chips are mounted on a 

leadframe and are encapsulated by an encapsulant.4 

// 
// 

// 

95 . The light emitting device of claim 94/ wherein said photoluminescent light source is 
disposed over said LED chips. 

96. The light emitting device o^claim 95, wherein pja^toluminescent light source is dispersed 

// / 

within said encapsulant. 

97. The light emittin^device of claim 95, whereuTpf^^ light source is dispersed 
oyer at least a portionMf said encapsulant. 



98. The light^mitting device of claim 89, wherein photoluminescent light source is dispersed 
on or within^secondary optical element. 
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99. A discrete light emitting diode component comprising: 
a leadframel 

a polymer mktrix enclosure; 
an LED chip Witting light having a first hue, said LED chip is disposed on said 
leadframe and enclosdi within said enclosure; and 

a narrow band Mght emitter carried on said leadframe and emitting light of a hue 
different than emission*) from said LED chip, said LED chip and said narrow band emitter 

aid LED chip and said narrow band emitter emit light, emissions 
rlap and mix with emissions from said narrow band emitter to form 



vai^pOacu auuu max, wii 



from said LED chip ove 
metameric white light. 



100. The discrete light emitting diod/ component of claim 99, wherein said narrow band 
light emitter is an LED chip disposed on said leadframe and enclosed within said enclosure. 




101. The discrete light^nitting diode component of claim 99, wherein said narrow band 
light emitter is a photoluminescent mate 



102. The discrete light emitting 
light emitter is a phosphor. 



of claim 99, wherein said narrow band 
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103. The discrete light emitting didcie component of claim 99, wherein said LED chip emits 
light with a peak wavelength/less than 505-ifin and said narrow band light emitter emits light 
with a peak wavelength greater than S^rm? 

8 y 
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